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SEEDLING STRAW TEST: A RAPID AND RESOURCE-EFFICIENT METHOD FOR
EVALUATING WHITE MOLD RESISTANCE
Haidar Arkwazee and James R. Myers
Dept. Horticulture, Oregon State University, Corvallis, OR 97331 USA

The Seedling Straw Test is a modified version of the Petzoldt and Dickson (1996) straw test.
Most steps are similar, including using normal clear or colored straw segments and production of
the pathogen culture. The main difference between the two tests is in the stage of inoculation and
the scoring system. Timing of mycelia production is more critical in this test compared to the
standard straw test as there is a very narrow window for inoculation. The test can be can be
completed within 25 days whereas the original straw test requires at least 35 days. Fewer
resources (potting media, bench space) and less labor are required for the seedling straw test.
The Seedling Straw Test procedure is as follows:












Plant seeds in eight to 12 cm pots with one seedling per pot (plant 2-3 seeds and thin to
one at emergence) or multiple seedlings in larger pots may be grown. Because plants
remain small by the time the test is completed, there is no need to use large pots unless
plants will be retained for seed.
Immediately after all seeds are germinated and emerged, prepare the inoculum. Growing
the pathogen in petri dishes on PDA is exactly same as with conventional method but
seedling growth must be judged carefully so that the pathogen culture is ready at the right
stage of plant growth.
For inoculum preparation, a two stage system is used. First, sterile sclerotia are plated
and grown on 3.9 % PDA in a 100 x 20 mm petri dish for three days at 23ºC. At this
stage, mycelia should cover ¾ or so of the petri plate. Secondly, to ensure mycelia
growth uniformity, a set of sub-cultures are produced by transferring a plug of agar with
mycelia from the original plate to the center of a new petri dish containing PDA and
incubating at 23ºC for three days. At this point the culture is ready to use.
The seedling will be ready for inoculation about seven to ten days after germination. The
critical stage is when the apical meristem has grown at least 2 cm above the primary
leaves. While large differences in internode length may be observed among cultivars at
later stages of development, the selected stage generally shows a little variation in
internode length. It is important to make sure that all the seedlings have enough internode
length to be inoculated.
Cut the stem about 2-3 cm above the primary leaves but below the apical meristem. A
straw 1-2 cm length that has been stapled on one end is used to cut two plugs of agar
containing fungal mycelia. The plugs should be taken from the outer zone of mycelia
where the fungus is actively growing. The straw with the mycelial plugs is placed on the
decapitated stem with the plugs in contact with the stem.
Disease severity is scored at 4 days after inoculation using a 1-9 scale (Table 1, Figs. 1 &
2).
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Table 1. Rating scale for the seedling straw test.
Score
Description
1
No symptoms beyond cut stem.
2
Lesion to a point midway between the cut stem and the primary leaf node.
3
The lesion reaches the primary leaf node.
4
The lesion passes the primary leaf node (within the first quarter of the distance
between the primary leaf node and the cotyledonary node).
5
The lesion reaches the half-way point between the primary leaf node and the
cotyledonary node.
6
The lesion passes the half-way point between the primary leaf node and the
cotyledonary node.
7
The lesion reaches the cotyledonary node.
8
The lesion passes the cotyledonary node, the first half between the cotyledonary
node and the soil surface.
9
The seedling completely collapses and dies.

Figure 2. Scoring of bean seedlings
inoculated with white mold in the seedling
straw test at four days post inoculation.

Figure 1. Optimal stage of growth of bean
plants for inoculation with white mold for
the seedling straw test.
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